Role of Adenosine Monophosphate Deaminase during Fatty Acid Accumulation in Oleaginous Fungus Mortierella alpina.
In oleaginous micro-organisms, nitrogen limitation activates adenosine monophosphate deaminase (AMPD) and promotes lipogenesis via the inhibition of isocitrate dehydrogenase. We found that the overexpression of homologous AMPD in Mortierella alpina favored lipid synthesis over cell growth. Total fatty acid content in the recombinant strain was 15.0-34.3% higher than that in the control, even though their biomass was similar. During the early fermentation stage, the intracellular AMP level reduced by 40-60%, together with a 1.9-2.7-fold increase in citrate content compared with the control, therefore provided more precursors for fatty acid synthesis. Moreover, the decreased AMP level resulted in metabolic reprogramming, reflected by the blocked TCA cycle and reduction of amino acids, distributing more carbon to lipid synthesis pathways. By coupling the energy balance with lipogenesis, this study provides new insights into cell metabolism under nitrogen-limited conditions and targets the regulation of fatty acid accumulation in oleaginous micro-organisms.